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ABSTRACT

The effects of immobility in the intensive care unit (ICU) lead to significant short and
long-term complications among patients. Early mobility practices positively impact
patients’ cognitive and physical outcomes while in the ICU and post ICU discharge;
however, patient safety barriers exist with implementing early mobility interventions. An
integrative literature review was completed to summarize early mobility practices among
individuals in the ICU, adverse safety events that occurred during mobilizing, and best
practices to prevent adverse safety events from occurring. Using CINAHL, PubMed,
OVID, and ProQuest, eleven articles were analyzed for level and quality of evidence,
including two randomized controlled trials (RCTs) and one clinical practice guideline
based on systematic reviews of RCTs. The literature review provided two best-practice
themes for successful early mobility interventions, including (a) the criteria to determine
early mobility readiness, and (b) the criteria to progress mobility. Literature utilized bestpractice screening algorithms and protocols to outline criteria to safely initiate and
progress mobility interventions. Implementation of an early mobility practice utilizing the
ABCDE bundle in conjunction with the Agency for Healthcare Research and Quality
(AHRQ) ICU Early Mobility Screening Algorithm and ICU Early Mobility Protocol is
recommended. To assist with translating best-practice evidence into clinical practice, the
American Association of Critical Care Nurses Synergy Model was utilized to
demonstrate patient characteristics and nurse competencies and their connection to
optimize patient outcomes. Additional factors for a successful implementation of an

early mobility practice includes leadership cooperation, the commitment of a
multidisciplinary team, staff education and engagement, and a sustainability plan for
continued adherence.
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Introduction
Introduction to the Inquiry
Prolonged immobility is associated with significant short and long-term
complications in individuals in the intensive care unit (ICU) (Brower, 2009; Brummel et
al., 2015; Denehy et al., 2017; Desai et al., 2011; Stevens et al., 2009). Early mobility
decreases complications and improves patient outcomes (Adler & Malone, 2012);
however, patient safety barriers decrease the likelihood of implementing daily mobility
into practice (Jolley et al., 2014). Understanding existing data on adverse safety events
associated with early mobility practices in the ICU may assist in addressing this barrier.
The purpose of this integrated literature review is to summarize early mobility practices
among individuals in the ICU, adverse safety events that occurred during mobilizing, and
best practices to prevent adverse safety events from occurring. This introduction will
provide an overview of the background, the rationale for inquiry, an understanding of
early mobility practices, the clinical question, and the method of inquiry.
Background and Rationale
Immobility and bed rest in the ICU is common and has been an accepted practice
to regain strength and provide comfort during illness. However, prolonged immobility
increases the risk of delirium, prolonged mechanical ventilation, prolonged hospital
length of stay (LOS) (Brower, 2009; Denehy et al., 2017), and ICU-acquired weakness
(ICU-AW) (Desai et al., 2011; Fan et al., 2014). Given the substantial negative effects of
immobility, early mobility practices have been introduced in the ICU as an intervention
to improve patient outcomes. Early mobility practices improve physical and cognitive
functioning, decrease duration of mechanical ventilation, decrease ICU and hospital LOS,
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and decrease overall hospital cost (Adler & Malone, 2012; Fan et al., 2014; Morris et al.,
2008; Stiller, 2013). Although studies show positive short and long-term effects of early
mobility in the ICU, only 45% of United States’ ICUs utilize an early mobility practice
despite these positive outcomes (Krupp et al., 2018).
Despite the benefits of early mobility practices, a commonly perceived barrier to
mobilizing critically ill individuals is concerns for patient safety (Dubb et al., 2016;
Jolley et al., 2014). Nurses may deal with uncertainty in initiating early mobility when
considering the benefits versus risks. Nurses’ understanding of increased weakness and
severity of illness often leads to the perception of increased risk for falls. Other reported
patient safety concerns include physiological changes (e.g., hypoxemia, hypotension) or
accidental removal of medical tubes and devices (e.g., endotracheal tube, vascular access)
(Leditschke et al., 2012; Stiller, 2013; Winkelman & Peereboom, 2010).
Nursing care encompasses many evidence-based practices for individuals in the
ICU to have optimal outcomes. ICU nurses have an essential role in administering lifesustaining medications, therapies, and treatments; and have a significant impact on
physical mobility and strengthening to prevent short and long-term complications
associated with delirium and ICU-AW.
Early Mobility Practices
An important concept to define for this literature review is early mobility.
Researchers have used the term to refer to the proactive delivery of physical therapy
among critically ill individuals in the ICU. For example, Bailey et al. (2007) defined
early mobility as activity starting with the initial physiologic stabilization that continues
through the ICU stay. A newer concept has emerged in early mobility practices, which
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includes a progressive approach. Early progressive mobility protocols have allowed
nurses to assess patients on admission to determine the appropriate level of activity to
initiate, such as progressing from turning, passive and active range of motion, sitting at
the bedside, and ambulating (Atkins & Kautz, 2015).
Purposes of the Inquiry
Despite the supportive literature of early mobility practices, traditional practices
of immobility often remain until discharged from the ICU. Understanding existing data
regarding adverse safety events associated with early mobility and the best practices
implemented in the ICU may help address this barrier. The purpose of this integrated
literature review is to summarize early mobility practices among individuals in the ICU,
safety events that occurred during mobilizing, and best practices to prevent adverse safety
events from occurring.
Question
To guide the literature review for this scholarly inquiry paper, a clinical question
was developed and is as follows: What are the best practices for determining early
mobility readiness and safety for individuals in the ICU?
Method Used for Inquiry
An integrated literature review was used to assess adverse events in early mobility
practices and the criteria in place to determine safe practices to implement in the ICU.
Torraco (2016) defines an integrative review of literature as “a distinctive form of
research that uses existing literature to create new knowledge. It reviews, critiques, and
synthesizes literature on a topic in an integrated way such that new frameworks and
perspectives on the topic are generated” (para. 1).
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Literature Review
Introduction
The following section provides a comprehensive integrative literature review,
which includes the search strategy completed, appraisal of levels of evidence, and
synthesis of the research findings. An evaluation of clinical practice guidelines (CPG)
was included by utilizing the Appraisal for Guidelines for Research and Evaluation
(AGREE) II tool. An explanation of themes commonly found within the articles chosen
for review are outlined. A summary of findings and gaps within the literature are
outlined.
Search Strategy
An extensive literature search was completed using CINAHL, PubMed, OVID,
and ProQuest databases. A search was conducted for early mobilization practices in the
ICU, safe criteria to initiate early mobility, and adverse safety events that occurred during
mobility interventions. Table 1 summarizes the search, including the keywords used to
obtain articles published within the last 15 years. All articles were English language, fulltext, and peer-reviewed.
Articles were selected if they evaluated critically ill adult patients ≥ 18 years of
age who received early mobilization in any ICU and reported adverse safety events.
Articles that were excluded were published greater than 15 years ago, provided no data
on safety events, and were not peer-reviewed. After applying inclusion and exclusion
criteria to the search, eleven articles were chosen and summarized in Appendix A. The
eleven articles were chosen based on relevance to the clinical question and quality of
research.
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Table 1
Databases Searched and Data Abstracted
Date of
Search
09/15/20
09/15/20

09/15/20
09/20/20

09/20/20

09/20/20

10/02/20

10/02/20

Database/Source
Keywords
Early Mobility
Intensive Care
Early Mobility
Intensive Care
Barriers
Safety
Early Mobility
Safety
Early Mobility
Intensive Care
Renal Replacement
Immobility
Complications
Intensive Care
Early Mobility
Intensive Care
Safety
ICU
Mobilization
Barriers
Mobilization
Critical Care
Safety

CINAHL

Number of Hits
Listed
Reviewed
54
10

Used
3

PubMed

23

4

3

CINAHL

15

3

1

ProQuest

13

11

1

ProQuest

78

5

1

OVID

36

5

0

CINAHL

10

3

1

CINAHL

9

4

1

For this scholarly inquiry paper, a systematic literature review was completed
using varying levels of evidence utilizing Ackley et al. (2008) Levels of Evidence in
Nursing Research (See Table 2). The eleven articles reviewed ranged from I to VI, with
predominately a level of IV. According to Ackley et al. (2008), level IV evidence is
attained from evidence from well-designed case-control or cohort studies. A clinical
practice guideline, rated a level I in evidence, gathered multiple systematic reviews of
RCTs. Three articles, rated level II, were well-designed randomized controlled trials
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completed in two different universities. Two articles with a prospective observational
method gathered retrospective data via chart reviews were rated a level VI in evidence.
Table 2
Levels of Evidence
Level of evidence

Description

Level I

Evidence from a systematic review or meta-analysis of all relevant RCTs
(randomized controlled trial) or evidence-based clinical practice guidelines
based on systematic reviews of RCTs or three or more RCTs of good quality
that have similar results.

Level II

Evidence obtained from at least one well-designed RCT (e.g., large multisite RCT).

Level III

Evidence obtained from well-designed controlled trials without
randomization (i.e., quasi-experimental).

Level IV

Evidence from well-designed case-control or cohort studies.

Level V

Evidence from systematic reviews of descriptive and qualitative studies
(meta-synthesis).

Level VI

Evidence from a single descriptive or qualitative study.

Level VII

Evidence from the opinion of authorities and/or reports of expert
committees.

Source: Ackley, B.J., Swan, B.A., Ladwig, G.B., & Tucker, S.J. (2008). Evidence based
nursing care guidelines: Medical surgical interventions. St. Louis, MO: Mosby Elsevier.
AGREE II Tool
CPGs are statements and recommendations aimed at assisting with making
clinical practice decisions (Shaneyfelt et al., 1999). A strategy was needed to differentiate
among guidelines and ensure that the highest quality content is implemented. Two
appraisers utilized the AGREE II tool to assess practice recommendations to determine
the overall quality of the Clinical Practice Guidelines for the Prevention and
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Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in
Adult Patients in the ICU (Devlin et al., 2018). The six domains of the Agree II tool were
scored, followed by overall assessment and recommendation of the guideline. (Appendix
B).
Appraisal and Themes
A literature appraisal was completed focusing on safe mobility practices and the
adverse safety events that occurred. The two common themes identified in the review of
the articles were (a) the criteria to determine early mobility readiness (b) and the criteria
to progress mobility.
Early Mobility Readiness.
Readiness was a key theme in all eleven articles to determine if patients were
appropriate to initiate early mobility. There were three main physiologic categories
identified that include: (a) neurological, (b) cardiovascular, and (c) respiratory.
Neurological.
All the articles required that neurological assessments be the first criteria to obtain
prior to mobilizing. Two studies, Bailey et al. (2007) and Perme et al. (2013), used
response to verbal stimuli as criteria to begin mobility. In contrast, eight studies
incorporated level of consciousness using the Richmond Agitation-Sedation Scale
(RASS) and delirium status using the Confusion Assessment Method for the ICU (CAMICU) (Brummel et al., 2014; Devlin et al., 2018; Hodgson et al., 2015; Needham &
Korupolu, 2010; Schweickert et al., 2009; Toonstra et al., 2016; Winkelman et al., 2012).
The RASS and CAM-ICU assessment scales were also recommended in the recent
clinical practice guidelines for monitoring agitation, sedation, delirium, and immobility;
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however, there was no mention of utilizing these scales prior to mobilizing (Devlin et al.,
2018). Balas et al. (2014) used the Awakening and Breathing Coordination, Delirium
monitoring/management, and Early exercise/mobility (ABCDE) bundle, which includes
RASS and CAM-ICU in addition to spontaneous breathing trials (SBT), spontaneous
awakening trials (SAT), and early mobility. The ABCDE bundle is a liberation strategy
that includes evidence-based practices aimed at reducing delirium and weakness with
individuals in the ICU (Balas et al., 2014).
Cardiovascular.
Cardiovascular criteria were described in nine studies prior to initiating activity.
Baily et al. (2007) used the absence of orthostatic hypotension and catecholamine
infusions as criteria for mobilization. Needham and Korupolu (2010) excluded patients
from early mobility intervention if any of the following occurred: (a) any new or
increased vasopressor within two hours, (b) infusing continuous vasodilators, (c) new
antiarrhythmic, or (d) new cardiac ischemia. Perme et al. (2013) used the criteria of heart
rate (HR) < 110/minute and mean arterial blood pressure (MAP) 60-110 mmHg. Pohlman
et al. (2010) used MAP > 65 and HR 40-130 beats/minute. Schweickert et al. (2009) and
Toonstra et al. (2016) described similar criteria utilizing MAP 65-110 mmHg, systolic
blood pressure (SBP) < 200 mmHg, and HR 40-130 beats/minute. Winkelman et al.
(2012) created criteria of HR 50-125, MAP 60-100 mmHg, and excluded any increased
vasopressor within four hours. Devlin et al. (2018) used criteria of HR 60-130 beats/min,
SBP 90-180 mmHg, or MAP 60-100 mmHg. With the use of the ABCDE bundle, Balas
et al. (2014) used cardiovascular criteria from SBT and SAT recommendations.
Respiratory.
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Respiratory criteria were also described in the same eight studies that included
cardiovascular criteria. Baily et al. (2007) required fraction of inspired oxygen (FiO 2) ≥
0.6 and positive end expiratory pressure (PEEP) ≤ 10 cm H2O. Needham and Korupolu
(2010) had slight differences with criteria of FiO2 of > 0.6 and PEEP < 10 cm H20. Perme
et al. (2013) included only FiO2 of > 0.6. Devlin et al. (2018), Pohlman et al. (2010),
Schweickert et al. (2009), and Toonstra et al. (2016) compared with pulmonary criteria
with respiratory rate (RR) 5-40 breaths/minute and pulse oximetry > 88%. Winkelman et
al. (2012) added perfusion/ventilation (P/F) ratio > 100, FiO2 > 60%, PEEP < 10 cm H2O
and pulse oximetry of > 88%. The ABCDE bundle utilized by Balas et al. (2014)
outlines respiratory criteria as FiO2 < 0.6 and PEEP < 10.
Criteria to Progress Mobility.
Progression of mobility was another key theme outlined to determine when
patients were able to transition to the next level of activity after initiating early mobility.
In nine of the eleven studies, a progressive mobility intervention was provided where
activity level was determined by patient tolerance (Bailey et al., 2007; Brummel et al.,
2014; Hodgson et al., 2015; Needham & Korupolu, 2010; Perme et al., 2013; Pohlman et
al., 2010; Schweickert et al., 2009; Toonstra et al., 2016; Winkelman et al., 2012). Of the
nine studies, five considered passive range of motion (PROM) and turning the initial
level of activity (Brummel et al., 2014; Hodgson et al., 2015; Pohlman et al., 2010;
Schweickert et al., 2009; Toonstra et al., 2016). In four of the studies, the initial activity
level was sitting at the bedside (Bailey et al., 2007; Needham & Korupolu, 2010; Perme
et al., 2013; Winkelman et al., 2012). Balas et al. (2014) did not report activity
interventions related to progression, only provided that physical therapy was completed.
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Devlin et al. (2018) provided no recommendations regarding how the progression of
mobility should be completed, although types of interventions (e.g., in-bed, out-of-bed)
were briefly mentioned.
Safety Outcomes
All studies had positive results with few reported adverse safety events. For
purposes of this literature review, adverse safety events are defined by (a) changes in
physiological status resulting in stopping mobility intervention, (b) accidental removal of
airways, vascular accesses, or tubes during mobility, or (c) falls during mobility.
Brummel et al. (2014) and Perme et al. (2013) reported no safety events related to
hemodynamics or accidental loss of invasive lines. Bailey et al. (2007), Needham &
Korupolu (2010), and Schweickert et al. (2009) reported ≤ 1% of safety events occurred.
Of the events that occurred (14/1,449), all corrected immediately and consisted of: (a)
five falls to knees without injury, (b) four SBP < 90 mm Hg, (c) three oxygen
desaturations < 80%, (d) one nasogastric tube removal, (e) one SBP > 200 mm Hg
(Bailey et al., 2007). Needham & Korupolu (2010) reported one non-specified
“unexpected event” without any medical complications. Schweickert et al. (2009)
reported one oxygen desaturation of < 80% (1/298) during a therapy session that resolved
rapidly. Balas et al. (2014) reported seven unplanned extubations post-implementation of
the ABCDE bundle without significance (p = 0.98). Hodgson et al. (2015) had one report
of cardiovascular instability, and one report of respiratory instability, both resulting in
cessation of therapy with no further interventions needed. Pohlman et al. (2010) reported
adverse events in 16% of sessions (80/498) with events consisting of: (a) 31 oxygen
desaturations (6%), (b) 21 increase in heart rate (4.2%), (c) 20 ventilator asynchronies
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(4%), (d) ten episodes of agitation (2%), and (e) four device removals (0.8%). The
adverse safety event ended the session, but therapy resumed with the next assessment.
Toonstra et al. (2016) resulted in no continuous renal replacement (CRRT) adverse safety
events relating to the invasive catheter or CRRT therapy; however, six (6/268) events
occurred related to hypotension (2.2 %), and one resulted in the initiation of vasopressors.
Winkelman et al. (2012) reported one arterial line removal during mobility and six
hemodynamic events related to increased respiratory rate > 35 breaths per minute and <
90% SpO2 during exercise. All events resulted in returning to baseline hemodynamics
within three-five minutes (Winkelman et al., 2012).
Other Factors
Although the two most frequent themes for safe early mobilization in the ICU in
the articles reviewed were establishing criteria to determine readiness and criteria to
progress with mobility, other factors were mentioned that may have been associated with
preventing adverse safety events. Those factors include: (a) using multidisciplinary teams
(MDTs) to provide early mobility (Bailey et al., 2007; Needham & Korupolu, 2010); (b)
educating all disciplines involved in patient care (Bailey et al., 2007; Balas et al., 2015;
Needham & Korupolu, 2010); (c) changing unit culture to align with best practices
(Bailey et al., 2007; Needham et al., 2015).
Bailey et al. (2007) stated that a MDT consisting of nurses, respiratory therapists,
physical therapists, and critical care technicians was beneficial to carrying out mobility
interventions. Prior to developing the team, it was an unusual practice to utilize early
mobility interventions. Needham and Korupolu (2010) were given funds from their
organization to develop a comprehensive Critical Care Physical Medicine and
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Rehabilitation (Critical Care PM&R) program after the success of an early mobility
quality improvement (QI) project. The QI project included developing a MDT consisting
of physicians, nurses, and respiratory therapists. Bailey et al. (2007) and Needham and
Korupolu (2010) had a similar structured process with the MDT that included: (a)
determining staff barriers, (b) educating staff regarding the rationale for early mobility,
(c) developing criteria to initiate mobility, and (d) developing progressive mobility
activities.
Education provided to ICU staff regarding implementing the ABCDE bundle
provided structure and guidance when determining criteria to initiate mobility (Balas et
al., 2014). To address the staffs perceived barriers to early mobility, education was an
essential component of the QI project (Needham & Korupolu, 2010). It was key that all
stakeholders were engaged from the beginning and understood the rationale of mobility
interventions performed. Education was disseminated via the following approaches: (a)
guest speakers who had implemented a mobility team within their ICU, (b) prior patient
guest speakers, (c) newsletters, (d) posters, and (e) visits to other hospitals with mobility
teams (Needham & Korupolu, 2010).
Culture change was another factor described in two articles (Bailey et al., 2007;
Needham & Korupolu, 2010). Immobility and bedrest were standards of care for
individuals in the ICU, and there were no guidelines for physical activity. Extensive
collaboration with multiple disciplines to create an early mobility MDT seemed
challenging. Understanding the problem based on evidence and identifying barriers to
implementation were vital aspects to the success of the culture change in the Critical Care
PM&R program (Needham & Korupolu, 2010).
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Summary of Literature Review
The early mobility practices reviewed have shown to have a minimal negative
impact on individuals in the ICU. Most adverse events are associated with cardiovascular
or respiratory complications, returning to baseline hemodynamics without further
aggressive interventions. The use of best practice physiological criteria and bundles to
guide initiation and progression of mobility practices will provide nurses with a safe,
structured plan individualized to each patient. Having a standardized approach to early
mobility practices will increase adherence and, in turn, will decrease physical and
cognitive complications in the critically ill.
Gaps in Literature
Early mobility in the ICU is an evolving practice with opportunities for further
clarification in literature. One gap in literature is understanding patient outcomes related
to the specific mobility intervention received. These mobility interventions include: (a)
type of mobility, (b) timing, (c) daily frequency, (d) duration of mobility, and (e)
intensity of mobility intervention (Devlin et al., 2018; Hodgson et al., 2015; Schweickert
et al., 2009). Additional evidence is needed to determine what type and frequency of
education is needed for care team staff to perform mobility interventions effectively, and
what care team roles are best suited to perform these mobility interventions.
The second gap in the literature is determining patients’ pre-existing conditions
and treatments (e.g., chronic diseases, functional status, delirium, and sedation level)
related to providing an early mobility practice (Devlin et al., 2018). After recognizing
these conditions, evaluating the short and long-term outcomes will identify different
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populations who will gain the greatest benefit from early mobility interventions. Lastly,
future research can identify methods to assess patient experience during early mobility.
Conceptual Framework
Introduction
Conceptual models provide a framework to provide clinicians an organized
structure to guide the development of practice. The theoretical framework used to guide
this inquiry is the Synergy Model developed by the American Association of CriticalCare Nurses (AACN). The purpose of this model is to articulate nurses’ contributions
with regards to caring for individuals in the ICU (AACN, n.d.).
Synergy Model
The Synergy Model (Figure 1) was developed by AACN in the early 1990s as a
framework to guide certification and practice for critical care nurses (AACN, n.d.). A
revision of the model was done in 2002 to include a conceptual framework for designing
practice and developing nurse competencies required to care for critical care patients.
The Synergy Model is a patient-centered model that focuses on positive patient
outcomes and the links needed to obtain them (Kaplow, 2003). Positive patient outcomes
will occur when the needs of the patient and the competencies of the nurse mutually
engage to create synergy. The levels of patient characteristics and nurse competencies
occur on a continuum and may vary as time progresses (Kaplow, 2003).
The eight characteristics of patients in the Synergy Model include: (a) resiliency,
(b) vulnerability, (c) stability, (d) complexity, (e) resource availability, (f) participation in
care, (g) participation in decision making, and (h) predictability (Kaplow, 2003).
Individuals in the ICU present with these characteristics and are continuously evolving in
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severity. These patients are vulnerable and complex as they try to regain strength and
health with mobility. They have an acute illness that may require life-sustaining
intravenous medications or invasive tubes, and their stability may change frequently.
Early mobilizing requires patient and family participation in understanding the
importance of optimal short and long-term outcomes.
The eight competencies of nurses in the Synergy Model include: (a) clinical
judgment, (b) advocacy and moral agency, (c) caring practices, (d) collaboration, (e)
systems thinking, (f) response to diversity, (g) facilitation in learning, and (h) clinical
inquiry (Kaplow, 2003). The ICU nurse portrays many of these competencies when
providing an early mobility practice to patients. The nurse utilizes continued clinical
judgment and inquiry to assess if patients can physiologically tolerate mobilization and if
patient safety is a concern. Caring practices are demonstrated by listening to concerns on
mobility and providing comfort and support when progress is not achieved. The nurse
facilitates learning by teaching rationale to the patient and family and evaluating
response. Collaboration and systems thinking is an essential skill needed as the care team
works together. Several members of the care team and equipment resources are utilized in
mobilizing individuals in the ICU to provide safe and effective care based on
individualized needs.
The final component of the Synergy Model is the outcomes of the patient, nurse,
and system. Patient outcomes include: (a) function, (b) trust, (c) satisfaction, (d) comfort,
and (e) quality of life. Nurse outcomes include: (a) physiological changes, (b) presence or
absence of complications, (c) and the extent to which care objectives were obtained.
System outcomes include recidivism and cost/resource utilization (Kaplow, 2003). As
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previously outlined, the outcomes of early mobility among individuals in the ICU have
led to increased physical and cognitive functioning, decreased duration of mechanical
ventilation, decreased ICU and hospital LOS, and decreased overall hospital cost, which
supports all outcomes of the Synergy Model.
Figure 1
AACN Synergy Model for Patient Care (see Appendix C)

American Association of Critical-Care Nurses. AACN website. AACN Synergy Model
for Patient Care. https://www.aacn.org/~/media/aacn-website/nursingexcellence/
standards/aacnsynergymodelforpatientcare.pdf?la=en All rights reserved. Used with
permission.
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Conclusions, Implications, and Recommendations for Nursing
Introduction
The purpose of this integrative literature review is to summarize early mobility
practices among individuals in the ICU, safety events that occurred during mobilizing,
and best practices to prevent adverse safety events from occurring. After a literature
review and utilizing the Synergy Model, the following conclusions, implications, and
recommendations for nursing were established.
Conclusion
Early mobility practices among individuals in the ICU decrease short and longterm complications and improve patient outcomes. Among the eleven articles reviewed,
which were predominately level IV rating, criteria to determine early mobility readiness
and criteria to progress mobility were common themes. All eleven articles included
neurological, cardiovascular, and respiratory criteria to initiate early mobility. Criteria to
progress mobility were included in nine articles by determining patient tolerance of
previous mobility interventions. With early mobility readiness and progression criteria
outlined, minimal adverse safety events occurred during mobility interventions.
Implications for Nursing
Evidence-based practice leads to the highest quality of care and best patient
outcomes. Nurses play an essential role in the health care team to implement and deliver
best practices. Education related to early mobility practices and providing patient care
utilizing bundles and protocols based on evidence-based practice criteria allows nurses to
have a safe and effective approach to early mobility interventions. Although a MDT is
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involved with patient care, nurses are at the forefront of assessing and coordinating an
individualized plan of care.
Recommendations
As a result of this integrative literature review, this author recommends
implementing an early mobility practice for individuals in the ICU. In addition, utilizing
the ABCDE bundle in conjunction with the Agency for Healthcare Research and Quality
(AHRQ) ICU Early Mobility Screening Algorithm (Figure D1) and the ICU Early
Mobility Protocol (Figure D2) to direct daily mobility is recommended. Although the
screening algorithm and protocol are not utilized in the literature reviewed, the
neurological, cardiovascular, and respiratory criteria outlined in the literature are
represented in the algorithm and protocol. According to Balas et al. (2014), the use of
bundles may be beneficial for developing patient-centered protocols. Additionally, the
ICU Early Mobility Protocol includes a progressive approach to safely maximize daily
mobility goals and provides a streamlined flowchart to guide the care team.
The first step to implementing an early mobility practice is to receive approval
from organizational leadership by providing supporting evidence of positive patient
outcomes (AHRQ, 2017). After leadership approval, identifying stakeholders and
scheduling meetings with department leadership and nursing practice and education
leadership to determine an action plan is necessary. Stakeholders may consist of nursing,
respiratory therapy, physical therapy, occupational therapy, and ICU providers. The
scheduled meetings will provide time to develop an implementation plan, including
education regarding the ABCDE bundle, ICU Early Mobility Screening Algorithm, and
ICU Early Mobility Protocol. Prior to implementing an early mobility practice, education
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will be completed for all disciplines, and role expectations will be outlined. Nurses will
lead the team by performing early mobility screening assessments in the morning and
evening to determine mobility level goal. They will communicate goal and progress in
daily MDT rounds. All care team members will document relevant assessments related to
their role.
Facilitators to implementing new processes and interventions include members of
the ICU unit council and ICU charge nurses who are unit leaders that oversee daily ICU
activity. Other facilitators include ICU nursing leadership and physician leadership, such
as nurse manager, clinical nurse specialist, nursing education specialist, and ICU
physician chair who are available resources for continued support, relaying information,
and ensuring staff accountability. A potential barrier may be non-adherence with mobility
interventions based on staff reluctance, availability, or lack of time. Patients may also be
a barrier to early mobility due to fatigue or fear of intolerance.
The desired measurable outcome of an early mobility practice is to decrease
ventilator days and ICU length of stay (Devlin et al., 2018). To evaluate adherence,
nursing leadership will monitor ICU activity routinely by observing early mobility
practices. Chart audits will be completed by unit leadership to determine if the screening
algorithm and protocol were utilized and to ensure EHR documentation aligns. Physician
and nursing leadership will monitor patient outcomes by conducting periodic chart
reviews. If there is a lack of adherence to providing mobility interventions or patient
outcomes are not improving, the stakeholders will gather to analyze data to find
solutions. To support sustainability, progress updates via weekly communication and unit
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huddles regarding patient outcomes will engage staff. Nurse educators will provide
annual education on the importance of early mobility to all disciplines.
Summary
Early mobility practices are safe and effective at improving short and long-term
physical and cognitive patient outcomes. Successful implementation of an early mobility
practice includes evidence-based bundles and protocols outlining safe criteria to initiate
and progress mobility interventions. Nurses are an essential component of the care team
who assess and deliver mobility interventions to provide optimal patient outcomes.
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Prospective
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the side of bed,
standing,
transfers to chair,
and walking
PT assess
catheters prior to
initiating therapy

35

Citation

Purpose

Sample/
Setting

Design/
Methods

Variables/
Instruments

Results

Implications Comments

Pohlman, M.
C.,
Schweickert,
W. D.,
Pohlman, A.
S., Nigos, C.,
Pawlik, A. J.,
Esbrook, C.
L., Spears,
L., Miller,
M., Franczyk,
M., Deprizio,
D., Schmidt,
G. A.,
Bowman, A.,
Barr, R.,
McCallister,
K., Hall, J.
B., & Kress,
J. P. (2010).

Implement
protocol for
daily
sedative
interruption
and early
physical and
occupational
therapy, and
to address
potential
barriers and
adverse
events

Two
tertiary
care
academic
medical
centers
(n = 49)

RCT

Exclusion criteria and
contraindications to
continue included:
-mean arterial blood
pressure < 65
-heart rate < 40, 130
beats/min
-respiratory rate < 5, >
40 breaths/min
-pulse oximetry < 88%

16% of
sessions had
an adverse
event (80/498)
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assessments and
vascular access line
assessments

Events
include:
-desaturations
6% (31/498)
-heart rate
increase
4.2% (21/498)
-ventilator
asynchrony
4% (20/498)
-agitation
2% (10/498)
-device
removal
0.8% (4/498)

Adverse
events ended
session, but
did not end
daily
assessments
and
continuation
of mobility
program

Level of
Evidence*
II
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Citation

Purpose

Sample/
Setting

Schweickert,
W. D.,
Pohlman, M.
C., Pohlman,
A. S., Nigos,
C., Pawlik,
A. J.,
Esbrook, C.
L., Spears, L.,
Miller, M.,
Franczyk, M.,
Deprizio, D.,
Schmidt, G.
A., Bowman,
A., Barr, R.,
McCallister,
K. E., Hall, J.
B., & Kress,
J. P. (2009).

Assess
functional
outcomes
after
receiving
physical
and
occupation
al therapy.

Two
university
hospitals.
(n = 104)

Design/
Framework
RCT

Variables/
Instruments

Results

Implications

Comments

Level of
Evidence*

Exclusion criteria and
contraindications to
continue included:
-mean arterial blood
pressure < 65, >110
mmHg
-systolic blood
pressure > 200
mmHg
-heart rate < 40, 130
beats/min
-respiratory rate < 5,
> 40 breaths/min
-pulse oximetry <
88%

One adverse
event in 498
(< 1%)
therapy
sessions
include
desaturation
< 80%

Interruption of
sedation and
protocol
driven criteria
to initiate
mobility

Use of
criteria to
initiate and
halt therapy
provides
guidance to
prevent
safety
events

II

Therapy delivered by
physical and
occupational
therapists
Coordinated with
nurse on daily
interruption of
sedation
Protocol included
passive and active
range of motion,
sitting at the edge of
bed, transfers,
standing, and walking
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Citation

Purpose

Sample/
Setting

Design/
Methods

Variables/
Instruments

Results

Implications Comments

Toonstra, A.
L., Zanni, J.
M., Sperati,
C. J., Nelliot,
A.,
Mantheiy,
E., Skinner,
E. H., &
Needham, D.
M. (2016).

Evaluate
feasibility
and safety of
physical
therapy
interventions
delivered
while
receiving
continuous
renal
replacement
therapy in an
ICU

One large
tertiary
Adult
Medical
ICU

Prospective
observation
study over
13 months

Exclusion criteria
and
contraindications to
continue included:
-mean arterial
blood pressure <
65, > 110 mmHg
-systolic blood
pressure > 200
mmHg
-heart rate < 40,
130 beats/min
-respiratory rate <
5, > 40 breaths/min
-pulse oximetry <
88%

No CRRT
events
occurred

Changing
culture on
perceived
adverse safety
events
relating to
mobility
interventions
with therapies
and devices

(n = 57)

Protocol not used;
however, a
progressive
approach based off
tolerance was
implemented
Nursing assessment
of CAM-ICU
Physical Therapy
provided mobility

Six events
related to
hypotension
occurred
(2.2%) with
one
resulting in
used of
vasopressors
(6/268)

Emphasis on
nurses’
knowledge
with
continuous
renal
replacement
No mention
of patients on
sedation
receiving
mobility

Level of
Evidence*
VI
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Citation

Purpose

Sample/
Setting

Design/
Methods

Variables/
Instruments

Results

Winkelman,
C., Johnson,
K. D., Hejal,
R., Gordon,
N. H.,
Rowbottom,
J., Daly, J.,
Peereboom,
K., & Levine,
A. D. (2012).

To determine
optimal
timing and
progression
of mobility
exercise of
critically ill
adults, and to
examine the
effects of
exercise on
vital signs

Medical
surgical
ICU

Prospective,
cohort

Nurse-initiated
mobility
protocol
determined by
physiological
stability and
used
progression

One arterial
line removal

(n = 75)

Implications Comments

Criteria in
place to stop
therapy
6 events allows return
Hemodynamic to baseline
concerns
and
related to
continuation
increased
of daily
respiratory
mobility
Parameters:
rate > 35
assessments
P/F ratio > 100, breaths per
and
FiO2 < 60% and minute and <
interventions
positive end90 SpO2
expiratory
during
pressure (PEEP) exercise
< 10 cm H20,
heart rate 50All events
125, mean
occurred
arterial pressure while
(MAP) 60-100
transferring
mm Hg, SpO2 > chair;
88% and no
stopping
active titration
intervention
of vasoactive
resulted in
medications for return to
four hours
baseline in 3-5
minutes

Allowing rest
will result in
return to
baseline
stability

Level of
Evidence*
IV
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*Level of Evidence:
Level 1: Evidence from a systematic review or meta-analysis of all relevant randomized controlled trails (RCTs) or evidence-based
clinical practice guidelines based on systematic reviews of RCTs of good quality that have similar results.
Level II: Evidence obtained from at least one well-designed RCT (e.g. large multi-site RCT).
Level III: Evidence obtained from well-designed controlled trials without randomization (i.e. quasi-experimental).
Level IV: Evidence from well-designed case-control or cohort studies.
Level V: Evidence from systematic reviews of descriptive and qualitative studies (meta-synthesis).
Level VI: Evidence from a single descriptive or qualitative study.
Level VII: Evidence from the opinion of authorities and/or reports of expert committees.
Level of evidence rating scheme is based on: Ackley, B. J., Swan, B.A., Ladwig, G., & Tucker, S. (2008). Evidence-based nursing
care guidelines: Medical-surgical interventions. (p. 7). St. Louis, MO: Mosby Elsev
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APPENDIX B
AGREE II Score Sheet- Appraiser
AGREE II Rating
Domain

Scope and
purpose

Item

1.

The overall objective(s) of the
guideline is (are) specifically described.

1
Strongly
Disagre
e

2

3

4

5

6

7
Stron
gly
Agree
X

Notes: To update and expand the 2013
Clinical Practice Guidelines for the
Management of Pain, Agitation, and
Delirium in Adult Patients in the ICU.
2.

The health question(s) covered by the
guideline is (are) specifically described.

X

Notes: Several clinical questions are clearly
outlined/addressed throughout the guideline
3.

The population (patients, public, etc.)
to whom the guideline is meant to
apply is specifically described.

X

Notes: Recommendations apply to Adult
ICU patients and Clinicians for prevention
and management of clinical problems
Stakeholder
involvement

4.

The guideline development group
includes individuals from all the
relevant professional groups.

X

Notes: Content experts, methodologists, and
ICU survivors
5.

The views and preferences of the target
population (patients, public, etc.) have
been sought.

X

Notes: Adult ICU survivors
6.

The target users of the guideline are
clearly defined.

Notes: Clinicians

X
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AGREE II Rating
Domain

Rigor of
development

Item

7.

Systematic methods were used to
search for evidence.

1
Strongly
Disagre
e

2

3

4

5

6

7
Stron
gly
Agree
X

Notes: A literature review of five electronic
databases from 1990 to October 2015 was
conducted

8.

The criteria for selecting the evidence
are clearly described.

X

Notes: A list of questions was developed for
each topic, and questions and outcomes
were prioritized through an electronic
survey following the GRADE principles
9.

The strengths and limitations of the
body of evidence are clearly described.

X

10. The methods for formulating the
recommendations are clearly described.

X

Notes: All five groups’ comments on the
overall recommendations and the literature
provided to support it were reviewed by the
chair and vice-chair after recommendation
voting and screened for potential or
perceived conflict.
Subsequently, recommendations were
discussed in person among the full panel
11. The health benefits, side effects and
risks have been considered in
formulating the recommendations.

X

12. There is an explicit link between the
recommendations and the supporting
evidence.

X

Notes: Rationale for each recommendation
clearly detailed with supporting evidence
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AGREE II Rating
Domain

Item

1
Strongly
Disagre
e

2

3

4

13. The guideline has been externally
reviewed by experts prior to its
publication.

5

6

7
Stron
gly
Agree
X

Notes: Only members who were free of
overt or potential conflict of interest voted
electronically for each recommendation.

14. A procedure for updating the guideline
is provided.

X

Notes: Clearly stated in Introduction &
methods section. No mention of frequency.
Clarity of
presentation

Applicability

15. The recommendations are specific and
unambiguous.

X

16. The different options for management
of the condition or health issue are
clearly presented.

X

17. Key recommendations are easily
identifiable.

X

18. The guideline describes facilitators and
barriers to its application.

X

Notes: The Evidence to Decision (EtoD)
framework was used to help organize
discussion around each potential
recommendation
19. The guideline provides advice and/or
tools on how the recommendations can
be put into practice.
Notes: Advice provided alongside
recommendations. No actual tools or
guidelines provided

X
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AGREE II Rating
Domain

Item

1
Strongly
Disagre
e

2

3

4

5

6

20. The potential resource implications of
applying the recommendations have
been considered.

X

21. The guideline presents monitoring and/
or auditing criteria.
No criteria mentioned
Editorial
independence

Overall
Guideline
Assessment

Overall
Guideline
Assessment

7
Stron
gly
Agree

X

22. The views of the funding body have not
influenced the content of the guideline.

X

23. Competing interests of guideline
development group members have been
recorded and addressed.

X

1.

2.

Rate the overall quality of this
guideline.
Overall Score: 6

I would recommend this guideline for
use.

1
Lowest
possible
quality

Yes

X

2

3

4

5

Yes, with
modifications

6

7
Highe
st
possi
ble
qualit
y

No
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AGREE II Score Sheet-Appraiser 2
AGREE II Rating
1
Strongly
Disagree

7
Strongl
y Agree

Domain

Item

Scope and
purpose

1.The overall objective(s) of the guideline is (are)
specifically described.

X

2.The health question(s) covered by the guideline
is (are) specifically described.

X

3.The population (patients, public, etc.) to whom
the guideline is meant to apply is specifically
described.

X

4.The guideline development group includes
individuals from all the relevant professional
groups.

X

5.The views and preferences of the target
population (patients, public, etc.) have been
sought.

X

6.The target users of the guideline are clearly
defined.

X

7.Systematic methods were used to search for
evidence.

X

8.The criteria for selecting the evidence are
clearly described.

X

9.The strengths and limitations of the body of
evidence are clearly described.

X

10.The methods for formulating the
recommendations are clearly described.

X

11.The health benefits, side effects and risks
have been considered in formulating the
recommendations.

X

12.There is an explicit link between the
recommendations and the supporting evidence.

X

13.The guideline has been externally reviewed
by experts prior to its publication.

X

14.A procedure for updating the guideline is
provided.

X

Stakeholder
involvement

Rigor of
development

2

3

4

5 6
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AGREE II Rating
Domain

Clarity of
presentation

Applicability

Editorial
independence

Item

1
Strongly
Disagree

2

3

4

5 6

7
Strongl
y Agree

15.The recommendations are specific and
unambiguous.

X

16.The different options for management of the
condition or health issue are clearly presented.

X

17.Key recommendations are easily identifiable.

X

18.The guideline describes facilitators and
barriers to its application.

X

19.The guideline provides advice and/or tools on
how the recommendations can be put into
practice.

X

20.The potential resource implications of
applying the recommendations have been
considered.

X

21.The guideline presents monitoring and/ or
auditing criteria.

X

22.The views of the funding body have not
influenced the content of the guideline.

X

24. Competing interests of guideline
development group members have been
recorded and addressed.

X

Overall
Guideline
Assessment

1. Rate the overall quality of this guideline.
Overall score= 7

Overall
Guideline
Assessment

2. I would recommend this guideline for use.

1
Lowest
possible
quality
Yes
X

2

3

4

5 6

Yes, with
modifications

7
Highes
t
possibl
e
quality
No
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AGREE II Calculated Domain Scores
Domain 1: Scope and Purpose
Item #1
Appraiser 1
7
Appraiser 2
7
Total
14
Domain Score: 100%

Item #2
7
7
14

Item #3
7
7
14

Total
21
21
42

Domain 2: Stakeholder Involvement
Item #4
Appraiser 1
7
Appraiser 2
7
Total
14
Domain Score: 100%

Item #5
7
7
14

Item #6
7
7
14

Total
21
21
42

Domain 3: Rigor and Development
Item #7 Item #8 Item #9
Appraiser 1 7
Appraiser 2 7
Total
14
Domain Score: 97%

7
7
14

Domain 4: Clarity of Presentation
Item #15
Appraiser 1
7
Appraiser 2
7
Total
14
Domain Score: 100%
Domain 5: Applicability
Item #18
Appraiser 1
4
Appraiser 2
7
Total
11
Domain Score: 83%
Domain 6: Editorial Independence
Item #22
Appraiser 1
7
Appraiser 2
7
Total
14
Domain Score: 100%

7
7
14

Item
#10
7
7
14

Item
#11
7
7
14

Item #16
7
7
14

Item #19
7
7
14

Item #23
7
7
14

Item
#12
7
7
14

Item
#13
4
7
11

Item #17
7
7
14

Item #20
2
7
9

Item #21
7
7
14

Total
14
14
28

Item
#14
7
7
14

Total
21
21
42

Total
20
28
48

Total
53
56
109
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Guideline Assessment:
Appraiser 1: scored 6/7. One point deducted for not specify guidelines or tools in the
applicability domain.
Appraiser 2: scored 7/7
Overall Assessment score: 6.5/7
Overall Recommendation:
Yes, the guideline scored high in all domains. Overall objectives were outlined and addressed.
The guideline included input from professional groups. Systematic methods of collected
evidence and formulating recommendations were clearly described. Recommendations were easy
to identify.
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APPENDIX C
Permissions
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APPENDIX D
ICU Early Mobility Algorithm and Protocol

Figure D1.
ICU Early Mobility Screening Algorithm

Note: AHRQ sreening tool to determine appropriateness to initiate early mobility. Agency for
Healthcare Research and Quality. (2017). AHRQ Safety Program for Mechanically
Ventilated Patients. Nurse-Driven Early Mobility Protocols, 16(17)-0018-52-EF. In
public domain.
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Figure D2.
ICU Early Mobility Protocol

Note: AHRQ flowchart guides progression to achieve maximum mobility. Agency for
Healthcare Research and Quality. (2017). AHRQ Safety Program for Mechanically
Ventilated Patients. Nurse-Driven Early Mobility Protocols, 16(17)-0018-52-EF. In
public domain.

